Disk inflammation in children is believed to result from infection, and Staphylococcus aureus is reported to be the organism most commonly isolated from cases of intervertebral disk infection. A case of disk inflammation caused by the unusual pathogen KingeUla kingae is described. The antibiotic susceptibility of other K. kingae isolates and the clinical features of 11 other previously reported cases of disk infection caused by this microorganism are reviewed.
Disk inflammation in children is believed to result from infection, and Staphylococcus aureus is reported to be the organism most commonly isolated from cases of intervertebral disk infection. A case of disk inflammation caused by the unusual pathogen KingeUla kingae is described. The antibiotic susceptibility of other K. kingae isolates and the clinical features of 11 other previously reported cases of disk infection caused by this microorganism are reviewed.
Disk inflammation in children is believed to result from infection, although cultures from closed and open biopsies yield bacterial growth in only approximately 50% of cases (33) . Staphylococcus aureus is reported to be the organism most commonly isolated from cases of intervertebral disk infection (1, 18, 20, 37) . The purpose of this report is to describe a case of disk inflammation caused by the unusual pathogen Kingella kingae. We wish to call attention to the clindamycin and vancomycin resistance of the isolate from our patient and also to the involvement of multiple disk spaces. The antibiotic susceptibility of other K. kingae isolates, the frequency of K. kingae as a cause of disk infection, and the clinical features of 11 other previously reported cases of disk infection caused by this microorganism are reviewed.
Case report. An 18-month-old female was hospitalized with a 4-day history of progressive difficulty in walking. There was no history of trauma. Two months prior to admission, she had been treated with amoxicillin for a skin infection that was thought to be impetigo. She was seen again 1 week prior to admission with a complaint of constipation. Four days prior to admission, the patient started walking with an exaggerated lumbar lordosis. This problem progressed to walking with a "tilt" to the left and eventually a to refusal to walk. The only associated problem was irritability. There was no report of fever.
On initial examination, the axillary temperature was 37.5°C. The child was irritable and refused to walk. The patellar reflex on the right side was slightly decreased compared with the left. The remainder of the neurologic examination was unremarkable. There was no tenderness over the spine.
Laboratory studies included a hemoglobin value of 11.2 g/dl and a total leukocyte count of 9,800/mm3, with 1% band cells, 38% neutrophils, 60% lymphocytes, and 1% eosinophils. (3-5, 9, 10, 25, 39, 40) . The ages of the affected children ranged from 12 to 60 months. None of the children had underlying illnesses. Eight cases were in females, and three cases were in males. Fever was observed in five of seven children. When measured, the erythrocyte sedimentation rate was elevated, and the peripheral leukocyte count was also usually increased. The lower thoracic and lumbar disk spaces were most frequently affected. All of the children were treated with antibiotics, and the outcome was uniformly favorable. In all eight of the cases for which follow-up information was available (7 weeks to 36 months), the children were asymptomatic; the only radiologic evidence of any residual abnormality was disk space narrowing (seven of seven examined).
Antibiotic susceptibility. K. kingae is usually susceptible to the antibiotics commonly used in the treatment of bone and joint infections in children (2, 3, 5, 6, 14, 19, 21-27, 29, 30, 34) . In previous studies, the MIC of penicillin was usually low (<0.24 ,ug/ml) (19, 23, 24) . An important exception is lincomycin or clindamycin, to which only 31% of K. kingae isolates from clinical samples reported in the literature were susceptible (Table 2) . Importantly, a few strains were also resistant to other antibiotics such as oxacillin (2 of 34), erythromycin (5 of 51), and trimethoprim-sulfamethoxazole (7 of 77). Emergence of resistance to ciprofloxacin was reported in one case (13) . Most of these data are based on the results of disk diffusion tests, which are not standardized for fastidious microorganisms and may be unreliable, as was the case for the oxacillin test on our isolate.
Discussion. K. kingae infections occur most frequently in children, in whom they cause osteomyelitis, septic arthritis, and, less often, endocarditis and bacteremia (7, 12) . Acute disk inflammation with K. kingae has been reported only for children (3-5, 9, 10, 25, 32, 39, 40) . Since the organism is occasionally found in the human respiratory tract, infection is thought to result from hematogenous spread from the nasopharynx (2).
Although Waldvogel and Vasey recommend biopsy in every case of disk inflammation (35) , in practice only a small percentage of children with disk inflammation have had direct cultures of the disk space performed. Because S. aureus is the organism most frequently isolated from these cultures, initiation of empiric therapy with an antistaphylococcal agent has been suggested. Most authors recommend biopsy only in cases with unusual clinical findings or a poor response to therapy (1, 17, 28, 37) . In 10 reviews of disk inflammation in children (1, 8, 11, 17, 18, 20, 28, 31, 32, 37) , cultures of material obtained by biopsy or aspiration of the disk space grew S. aureus in 27 of 63 cases; there was no growth from 28 of the cases. In three cases, diphtheroids were isolated, and Klebsiella species, Streptococcus pneumoniae, Staphylococcus species, betahemolytic streptococci, and Moraxella species (presumably K. kingae) were each recovered in one case. Ten additional cases of disk infection caused by K. kingae have been reported, either as single cases or in reviews of K. kingae infections. It is unlikely that these numbers reflect the true proportion of K. kingae in all cases of disk infection in children, since it is probable that there has been a bias toward the reporting of a more unusual organism. However, it is clear that K. kingae must now be recognized as an important cause of disk space infection in children. The apparent increase in frequency of reported cases of K. kingae infection may reflect improvement in techniques to isolate and identify this organism. Many workers have noted the fastidious nature of the organism, its low growth rate, and its variable appearance on a Gram stain.
Although K. kingae is susceptible to most of the antibiotics commonly used for treatment of disk infection, the organism is usually resistant to clindamycin. In addition, our strain was resistant to vancomycin, and two other strains (5, 14) were resistant to oxacillin. Both clindamycin and oxacillin are commonly used for empiric therapy of bone or joint infection presumed to be caused by S. aureus. Vancomycin is an alternative in treatment failure or when a methicillinresistant staphylococcal infection is suspected. The previously reported patient with disk inflammation caused by an oxacillin-resistant isolate of K. kingae (5) had her therapy changed from oxacillin tojosamycin as soon as the results of susceptibility tests were known, and the patient enjoyed a favorable clinical outcome. Treatment failures have been reported for several patients with severe K. kingae infection caused by isolates that were resistant to the antibiotics used in their initial therapy (9, 14, 38) . In at least one case, resistance was confirmed by a tube dilution test (14) .
In conclusion, we report this case of disk inflammation caused by K. kingae to emphasize that empiric antistaphylococcal therapy initiated for treatment of disk inflammation in children may require adjustment if the patient does not respond satisfactorily. If it is not possible to obtain material for culture, a drug effective against K. kingae, such as penicillin or ampicillin, should be added.
